The domain on the mouse Duffy protein for Plasmodium yoelii binding and invasion to mouse erythrocytes.
Erythrocyte invasion by malaria parasites is a multi-step process requiring specific molecular interactions between merozoites and erythrocyte surface receptors. Human Duffy blood group protein is the receptor for Plasmodium vivax merozoite invasion to red blood cells. The cognate parasite ligand for Duffy protein is a 135 kDa Duffy binding protein (DBP). Previously, we defined the domain on the N-terminus of human Duffy protein required for DBP binding and showed that a 35-mer N-terminal peptide inhibited DBP binding to Duffy positive red cells in vitro. There is no efficient in vitro culture system or small animal model to study P. vivax ligand binding and invasion to red blood cells. Plasmodium yoelii is frequently used to study the interaction between host receptors and parasite ligands. Similar to human parasite P. vivax, rodent malaria parasite P. yoelii also uses Duffy protein on mouse RBCs for invasion. However, the domain on the mouse Duffy for P. yoelii binding is not known. In this communication, using a mouse model, we show that an antibody against the N-terminus of mouse Duffy protein inhibited P. yoelii invasion in the mouse. In addition, by using small peptides from the N-terminal exocellular domain, we defined the domain on the Duffy protein for P. yoelii binding and invasion to mouse erythrocytes. Our results also indicated that small peptides from the host receptor could act as decoy receptors and may be utilized as potential antimalarial drugs.